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IN THE CLAIMS: 



Claim 1 ^currently amended): A noise checking method used upon circuit designing for 
checking noise which has an influence on a ^giml^vefonii^jiich _prqpagatesJn_ajiotice4jvyiring_ 




line on a design object Wcuit, charact e riz e d in that it comprises comprising the steps of: 

producing a simulation model of a circuit portion relating to the noticed wiring line; 

performing a simulation using the simulation model to calculate a signal waveform which 
propagates in the noticed wiring line and calculate a noise waveform superposed on the signal 
waveform in the noticed wiring linesfor each kind a plurality of kinds of noise; 

synthesizing the signal wavefom and the noise waveforms calculated for individual each of 
the plurality of kinds of noise with generation timings of the noise waveforms taken into 
consideration to obtain a noise composite waveform which is the signal waveform on which the 
noise is superposed; and 

performing noise checking based on the noisfe composite waveform. 

Claim 2 (original): The noise checking method as setsforth in claim 1, characterized in that, 
where an adjacent wiring line to the noticed wiring line is turned back in such a manner as to have 
a plurality of proximate portions which can electrically interfere with the noticed wiring line, 
simulation models are produced with regard to the individual proximate portions of the adjacent 
wiring line and the noticed wiring line and the noise waveforms are calculated using the simulation 
models, and then the noise waveforms calculated with regard to all of the proximate portions and 
the signal waveform are synthesized with generation timings of the noise waveforms taken into 
consideration. 
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Claim 3 (original): The noise checking method as set forth in claim 1, characterized in that, 
when the noise checking is performed, a maximum delay time and a minimum delay time of the 
"noti^dwiringliWare extracted from-the noise composite waveform, andoverdelay/racing.checking. 
for the noticed wiring line is performed using the maximum delay time and the minimum delay time. 



Claim 4 (original): The noise checking method as set forth in claim 1 , characterized in that, 
where the signal waveformWhich propagates in the noticed wiring line is a clock waveform, when 
the noise checking is performed, a pulse period of the noise composite waveform is calculated from 
crossing points of the noise composite waveform and a high level discrimination threshold value/low 
level discrimination threshold valuetfbr the signal waveform, and pulse period checking of the clock 
waveform in the noticed wiring line is\performed based on the pulse period. 

Claim 5 (original): The noise checking method as set forth in claim 1 , characterized in that, 
where the signal waveform which propagates m the noticed wiring line is a clock waveform, when 
the noise checking is performed, a rising width anci a falling width of the noise composite waveform 
are calculated from crossing points of the noise composite waveform and a high level discrimination 
threshold value/low level discrimination threshold value for the signal waveform, and pulse width 
checking of the clock waveform in the noticed wiring line issperformed based on the rising width and 
the falling width. 



Claim 6 (original): The noise checking method as set forth m claim 1, characterized in that, 
where the signal waveform which propagates in the noticed wiring linesis a clock waveform, when 
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the noise checking is performed, a time required for the noise composite waveform to rise and 
another time required for the noise composite waveform to fall are calculated from crossing points 
ofjhe noise j^omposite waveform _and a hig h leve l discrimination threshold value/low, level, 
discrimination threshold value for the signal waveform, and checking of the rising time/falling time 
of the clock waveform in\he noticed wiring line is performed based on the times. 



Claim 7 (original): Theynoise checking method as set forth in claim 1, characterized in that, 
when the simulation is performed, the simulation model is divided into a plurality of files, and 
simulations with regard to the plurality of files are executed individually by a plurality of processing 
sections of a parallel processor which operate parallelly, whereafter simulation result files by said 
plurality of processing sections are combined. 

Claim 8 (original): The noise checkingxnethod as set forth in claim 1 , characterized in that, 
when the simulation is performed, the simulationvmodel is divided into a plurality of files, and 
simulations with regard to the plurality of files are executed individually by a plurality of processing 
sections interconnected over a network, whereafter singulation result files by said plurality of 
processing sections are combined. 



Claim 9 (original): The noise checking method as set fortl^in claim 1 , characterized in that 
it further comprises the steps of: 

performing a noise analysis with regard to the noise composit^ waveform; 

displaying, if a questionable wiring line which has a bad influence on the noticed wiring line 
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is found by the noisevanalysis , a wiring line pattern including the noticed wiring line and the 
questionable wiring lineion a display section; 

ca lculat ing, if l^jue^ionable w^gji^d^p^yed onsaid display section is moved on 
said display section by means of a pointing device, an actual movement amount of the questionable 
wiring line corresponding toVn amount of the movement by said pointing device; 

performing, in the state wherein the questionable wiring line is moved by the actual 
movement amount, the production of the simulation model, the simulation, the synthesis of the noise 
composite waveform and the noise checking again; and 

displaying the noise composite ^waveform after the movement of the questionable wiring 
line on said display section. \ 

Claim 10 (original): The noise checking method as set forth in 
claim 1, characterized in that it further comprises thevsteps of: 

performing a noise analysis with regard to the Voise composite waveform; 

displaying, if a noise waveform which has a baa\influence on the noticed wiring line is 
found by the noise analysis, the noise waveform on a displayysection; and 

calculating, if the noise waveform displayed on saidNdisplay section is moved on said 
display section by means of a pointing device, a timing changing\amount of the noise waveform 
corresponding to an amount of the movement by said pointing devic^and dynamically changing a 
generation timing of the noise waveform by the timing changing amount. 
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\ 



Claim 1 1 (original): The noise checking method as set forth in claim 10, characterized in 
that the synthesis of the noise composite waveform and the noise checking are performed again using 
therwis^w^^fc^wh 

waveform after the timing ckanging of the noise waveform is displayed on said display section. 



Claim 12 (original): The r^ise checking method as set forth in claim 1 , characterized in that 
it further comprises the steps of: 

calculating, where ringing is superposed on the noise composite waveform, a damping 
resistance value with which the ringing cai\be eliminated if the damping resistor is added to the 
noticed wiring line ; 

displaying candidate part data corresponding to the damping resistance value on said display 

section; 

performing, in a state wherein a part selected from among the candidate part data is added 
to the noticed wiring line, the production of the simulation model, the simulation, the synthesis of 
the noise composite waveform and the noise checking again; and 

displaying the noise composite waveform after the Addition of the part on said display 

section. 



that, 



Claim 13 (original): The noise checking method as set forth in claim 1, characterized in 



in order to obtain the noise composite waveform, 



• 
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time axis direction distributions of a maximum value and a minimum value of the signal 
waveform with a delay variation taken into consideration are calculated and time axis direction 
distributions of a maximum value and a minimum value of a n oise wav eform wi th a noise generation_ 
timing variation taken into consideration are calculated for each kind of noise, and 

time axis direction distributions of the maximum value and the minimum value obtained 
by synthesizing the time axis direction distributions of the maximum value and the minimum value 
of the signal waveform and the time axis direction distributions of the maximum value and the 
minimum value of the noise waveforms are used as the noise composite waveform. 

Claim 14 (original): The noise checking method as set forth in claim 13, characterized in 
that, when the noise checking is performed,\it is discriminated whether or not both of the time axis 
direction distributions of the maximum value and the minimum value of the noise composite 
waveform satisfy logical expected values for a check object pin. 

Claim 15 (original): The noise checking method as set forth in claim 13, characterized in 
that, \ 

when the simulation is performed, a single srgnal waveform is calculated under a 
predetermined condition and a single noise waveform for each kind of noise is calculated under the 
predetermined condition, and, \ 

when the noise composite waveform is obtained, the single signal waveform 
calculated is shifted within a range of the delay variation to calculate time axis 
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direction distributions of the maxirhum value and the minimum value of the signal 
waveform and the single noise waveform calculated is shifted within a range of the 
noise generation timing variation tip calculate, for each kind of noise, time axis 
direction distributions of the maximum value and the minimum value of the noise 
waveform. \ 

Claim 16 (original): The noise\checking method as set forth in claim 13, 
characterized in that, where the noise waveform exists across a plurality of clock 
cycles, a maximum value compressed noise waveform and a minimum value 
compressed noise waveform, in which maximum values and minimum values of the 
noise waveform are compressed into one cloak cycle respectively, are produced by 
extracting the maximum values and the minimum values of the noise waveform in the 
same phase of each clock cycle from the clock cycles respectively, and the compressed 
noise waveforms are used as the time axis direction distributions of the maximum 
value and the minimum value of the noise waveform, respectively. 

Claim 17 (original): The noise checking method as set forth in claim 13, 
characterized in that, when an overdelay check of the sighal waveform is performed 
by the noise checking, upon rising of the signal wavefornA a waveform obtained by 
synthesizing the time axis distribution of the minimum value of the noise waveform 
with the signal waveform is used as the noise composite waveform, but upon falling 
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of the signal waveform, anothe^waveform obtained by synthesizing the time axis 
distribution of the maximum value of the noise waveform with the signal waveform 
is used as the noise composite waveform. 

Claim 18 (original): The noise checking method as set forth in claim 13, 
characterized in that, when a racing check of the signal waveform is performed by the 
noise checking, upon rising of the signal waveform, a waveform obtained by 
synthesizing the time axis distribution of me maximum value of the noise waveform 
with the signal waveform is used as the noise composite waveform, but upon falling 
of the signal waveform, another waveform obtained by synthesizing the time axis 
distribution of the minimum value of the noise waveform with the signal waveform 
is used as the noise composite waveform. \ 

Claim 1 9 (currently amended): A noise checking apparatus used upon circuit 
designing for checking noise which has an influence on a signal waveform which 
propagates in a noticed wiring line on a design objectWcuit, charact er iz e d in that it 
com pr ises comprising : \ 

a model production section (3) for producing a simulation model of a 
circuit portion relating to the noticed wiring line; \ 

a simulation section (4) for performing a simulation using the 
simulation model produced by said model production section T3) to calculate a signal 
waveform which propagates in the noticed wiring line and calculate a noise waveform 
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superposed on the signal waveform in the noticed wiring line for e ach kind a plurality 
of kinds of noise; 

a noise waveforai synthesis section (5) for synthesizing the signal 



waveform and the noise waveforms calculated by said simulation section (4) with 
generation timings of the noise waveforms taken into consideration to obtain a noise 
composite waveform which is the signa^ waveform on which the noise is superposed; 
and 

a noise checking section (6) for performing noise checking based on the noise 
composite waveform obtained by said noise waveform synthesis section (5). 



Claim 20 (original): The noise checking apparatus as set forth 
in claim 1 9, characterized in that, where an adjacent wiring line to the noticed wiring 
line is turned back in such a manner as to have a plurality of proximate portions which 
can electrically interfere with the noticed wiring line, said model production section 
(3) produces simulation models with regard to the individual proximate portions of the 
adjacent wiring line and the noticed wiring line and said simulation section (4) 
calculates the noise waveforms using the simulation models, and then said noise 
waveform synthesis section (5) synthesizes the noise waveformsValculated with regard 
to all of the proximate portions and the signal waveform with generation timings of 
the noise waveforms taken into consideration. 
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Claim 21 (original): The noise checking apparatus as set forth in claim 19, 
characterized in that said noise checking section (6) extracts a maximum delay time 
and a minimum delay timte of the noticed wiring line from the noise composite 
waveform and performs overoelay/racing checking for the noticed wiring line using 
the maximum delay time and tWe minimum delay time. 

Claim 22 (original): The noise checking apparatus as set forth in claim 19, 
characterized in that, where the signal waveform which propagates in the noticed 
wiring line is a clock waveform, said noise checking section (6) calculates a pulse 
period of the noise composite waveformVrom crossing points of the noise composite 
waveform and a high level discriminations threshold value/low level discrimination 
threshold value for the signal waveform and performs pulse period checking of the 
clock waveform in the noticed wiring line based on the pulse period. 

Claim 23 (original): The noise checking apparatus as set forth in claim 19, 
characterized in that, where the signal waveform wh\ch propagates in the noticed 
wiring line is a clock waveform, said noise checking section (6) calculates a rising 
width and a falling width of the noise composite waveform Atom crossing points of the 
noise composite waveform and a high level discrimination threshold value/low level 
discrimination threshold value for the signal waveform and performs pulse width 
checking of the clock waveform in the noticed wiring line based on the rising width 
and the falling width. 
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Claim 24 (original): Tae noise checking apparatus as set forth in claim 19, 
characterized in that, where the\signal waveform which propagates in the noticed 



wiring line is a clock waveform, said noise checking section (6) calculates a time 
required for the noise composite w\veform to rise and another time required for the 
noise composite waveform to fall\rom crossing points of the noise composite 
waveform and a high level discrimination threshold value/low level discrimination 

i 

threshold value for the signal waveform and performs checking of the rising 
time/falling time of the clock waveform in the noticed wiring line based on the times. 



Claim 25 (original): The noise checking apparatus as set forth in claim 19, 
characterized in that said simulation section\(4) includes: 

a file dividing section for dividing ttt^ simulation model into a plurality of 

files; 

a parallel processor having a plurality o^processing sections for executing 
simulations with regard to the plurality of files obtained by the division of said file 
dividing section parallelly; and 

a file combining section for combining simulation result files by said plurality 
of processing sections. 



Claim 26 (original): The noise checking apparatuses set forth in claim 19, 

characterized in that said simulation section (4) includes: 
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a file dividing sectiofy for dividing the simulation model into a plurality of 

files; 

a network interconnecting a plurality of processing sections for executing 
simulations with regard to the plurality of files parallelly; and 

a file combining section for combining simulation result files by said plurality 
of processing sections. 

Claim 27 (original): The noise checking apparatus as set forth in claim 19, 
characterized in that it further comprises: 

a noise composite waveform analysis ^ction for performing a noise analysis 
with regard to the noise composite waveform; 

a display section for displaying, if a questionable wiring line which has a bad 
influence on the noticed wiring line is found by said noise composite waveform 
analysis section, a wiring line pattern including the ijoticed wiring line and the 
questionable wiring line; 

a pointing device for moving the questionable wiring line displayed on said 
display section on said display section; and 

a movement amount calculation section for calculating kn actual movement 
amount of the questionable wiring line corresponding to an amoun\of the movement 
by said pointing device; and that, 

in the state wherein the questionable wiring line is moved by the actual 

movement amount, said model production section (3), said simulation section (4), said 
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noise waveform synthesis section (5) and said noise checking section (6) are operated 
again and the noise composite waveform after the movement of the questionable 
wiring line is displayed on said displ ay section. 

Claim 28 (original): The\ noise checking apparatus as set forth in claim 19 5 
characterized in that it further comprises: 

a noise composite waveform analysis section for performing a noise analysis 
with regard to the noise composite waveform; 

a display section for displaying, if a noise waveform which has a bad 
influence on the noticed wiring line is round by said noise composite waveform 
analysis section, the noise waveform; and \ 

a timing changing amount calculation section for calculating a timing 
changing amount of the noise waveform corresponding to an amount of the movement 
by said pointing device and dynamically changing, a generation timing of the noise 
waveform by the timing changing amount. \ 

Claim 29 (original): The noise checking apparatus as set forth in claim 28, 
characterized in that said noise waveform synthesis section (5) and said noise checking 
section (6) are operated again in a state wherein the generation timing of the noise 
waveform is changed, and the noise composite waveform after the timing changing 
of the noise waveform is displayed on said display section. \ 
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Claim 30 (original): The noise checking apparatus as set forth in claim 19, 
characterized in that it furtnfer comprises: 

a-damping-resistance-Value.calculation.seQtionfor 

is superposed on the noise composite waveform, a damping resistance value with 
which the ringing can be eliminated if the damping resistor is added to the noticed 
wiring line; 

a part searching section for starching for candidate part data corresponding 
to the damping resistance value calculated by said damping resistance value 
calculation section; 

a displaying section for displaying the candidate part data searched out by 
said part searching section; and 

a selective inputting section for selecting a part from among the candidate 
part data displayed on said display section; and that, 

in a state wherein the part selected from among the candidate part data is 
added to the noticed wiring line, said model production section (3), said simulation 
section (4), said noise waveform synthesis section (5) and said noise checking section 
(6) are operated again, and the noise composite waveform aj^er the addition of the part 
is displayed on said display section. 
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Claim 31 (original): The noise checking apparatus as set forth in claim 19, 
characterized in that said noise waveform synthesis section (5) 

calculates time axi& direction distributions of a maximum value and a 
minimum value of the signal waveform with a delay variation taken into consideration 
and calculates time axis directionvdistributions of a maximum value and a minimum 
value of a noise waveform with a noise generation timing variation taken into 
consideration for each kind of noise, and 

synthesizes the time axis direcrbn distributions of the maximum value and 
the minimum value of the signal waveform and the time axis direction distributions 
of the maximum value and the minimum value of the noise waveforms to obtain time 
axis direction distributions of the maximum value and the minimum value as the noise 
composite waveform. \ 

Claim 32 (original): The noise checking apparatus as set forth in claim 31, 
characterized in that said noise checking section (6) discriminates whether or not both 
of the time axis direction distributions of the maximum value Wi the minimum value 
of the noise composite waveform satisfy logical expected values tor a check object pin 
to perform the noise checking. \ 
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Claim 33 (original): The noise checking apparatus as set forth in claim 31, 
characterized in that \ 

said simulation section (4) calculates a single signal waveform under a 
^r^efermined condition and calculates a single noise waveform for each kind of noise 
under the predetermined condition, and 

said noise wavefornAsynthesis section (5) shifts the calculated single signal 
waveform within a range of me delay variation to calculate time axis direction 
distributions of the maximum value and the minimum value of the signal waveform 
and shifts the calculated single noise waveform for each kind of noise within a range 
of the noise generation timing variation to calculate, for each kind of noise, time axis 
direction distributions of the maximum value and the minimum value of the noise 
waveform. \ 

Claim 34 (original): The noise checking apparatus as set forth in claim 31, 
characterized in that, where the noise wavefoW exists across a plurality of clock 
cycles, said noise waveform synthesis section ($5) extracts maximum values and 
minimum values of the noise waveform in the sanA phase of each clock cycle from 
the clock cycles respectively to produce a maximWi value compressed noise 
waveform and a minimum value compressed noise wavelbrm wherein the maximum 
values and the minimum values of the noise waveform are compressed into one clock 
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cycle respectively, anchuses the compressed noise waveforms as the time axis direction 
distributions of the maximum value and the minimum value of the noise waveform, 
respectively. \ 

Claim 35 (original): Tne noise checking apparatus as set forth in claim 31, 
characterized in that, when said noise checking section (6) performs an overdelay 
check of the signal waveform, said nqise waveform synthesis section (5) synthesizes, 
upon rising of the signal waveform, thettime axis distribution of the minimum value 
of the noise waveform with the signal waVeform to obtain the noise composite 
waveform, but synthesizes, upon falling of the signal waveform, the time axis 
distribution of the maximum value of the noisevwaveform with the signal waveform 
to obtain the noise composite waveform. \ 

Claim 36 (original): The noise checking apparatus as set forth in claim 31, 
characterized in that, when said noise checking section (6) performs a racing check of 
the signal waveform, said noise waveform synthesis sectioii (5) synthesizes, upon 
rising of the signal waveform, the time axis distribution of the maximum value of the 
noise waveform with the signal waveform to obtain the noise composite waveform, 
but synthesizes, upon falling of the signal waveform, the time axis distribution of the 
minimum value of the noise waveform with the signal waveform to obtain the noise 
composite waveform. vj 
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